Congenital malformations and fetal mortality in diabetic pregnancy J M Malins MD FRCP
The Diabetic Unit, General Hospital, Birmingham B4 6NH Before 1950 the fetal loss rate in diabetic pregnancy, according to figures collected from major centres in Britain, Europe and the USA, was 40% (Henley 1947) . In 1958, Hagbard noted a striking improvement in fetal mortality from 44.5% to 26.2°0 during the period 1951-1954and attributed this change to the setting up of a special clinic for diabetic pregnancy and to the policy of early delivery at 35 to 37 weeks. Other centres using these methods achieved similar results. Further efforts to maintain good control of the diabetes and also, perhaps, the greater involvement of paediatricians, reduced the loss rate to 10-15% during the years 1960-1970. Since 1970there has been a greater emphasis on the goal of perfect diabetic control with blood glucose levels not exceeding 5.6 mrnol/l at any time and a tendency to aim for delivery at 38 weeks or later (Essex et al. 1973) . Probably as a result of these policies fetal mortality rates of5-10% are recorded, but we have to remember that the management of pregnancy and, even more, of the newborn child has improved greatly in the last twenty years and especially in those aspects which are most relevant to the diabetic mother.
As other causes of fetal death have been reduced, the contribution of congenital malformations has become relatively greater at the Birmingham Maternity Hospital and there is also an absolute increase in their number, both fatal and non-fatal (Table I) . The importance of malformations in relation to the fetal loss rate appears in Table 2 , which shows that in the years 1970-1974 half of the fetal deaths~ere due to lethal malformations (Soler et al. 1976) . We have, throughout, adopted the definition of Pedersen et al. (1974) , including only defects 0141-0768/78/0071-0205/$01.000
Journal ofthe Royal Society ofMedicine Volume 71 March 1978 Table I . Incidence ofcongenital malformation in infants ofdiabetics at Birmingham Maternity Hospital (/950-1974) 1950-1954 1955--1959 1960-1964 1965--1969 1970-1974 (/950-1974) 
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No. % [1955] [1956] [1957] [1958] [1959] No. % [1960] [1961] [1962] [1963] [1964] No. % 1965--1969 No. % diagnosed before the tenth day of life. Pedersen et al. (1964) were the first to produce evidence of an increased incidence of congenital malformations in diabetic pregnancy, three to four times higher than in a carefully controlled normal group. A similar controlled study at the Birmingham Maternity Hospital between 1969 and 1974 yielded the same result (Day & Insley 1976) . Our figure for lethal malformations -3.8% of all deliveries -is higher than that in Boston (Gellis & Hsia 1959) , Copenhagen (Pedersen et al. 1964) or Edinburgh (Farquhar 1969) , but this could reflect a change in recent years, since our series -unlike the othersincludes deliveries in the last five years with a 6% loss rate from congenital defects. The most frequent malformations in our series were anencephaly (0.58%), spina bifida (0.58%) and congenital heart disease (2.3%), the first two being a little more than twice as common as in the general population (Pol ani 1973), but heart malformations being nearly four times as common. Three of our infants showed the caudal regression syndrome of Duhamel (1961) , which was about four times the expected incidence.
No convincing explanation has been put forward to explain the excess of malformations in diabetic pregnancy. This excess is not apparent among women with mild 'chemical' diabetes and in our series only 1.7% of their infants were deformed and none died. Among those taking insulin, hypoglycaemia in the first trimester is not uncommon, but there is nothing to suggest that it is more frequent or more severe in pregnancies which result in a congenital defect. The possibility that exogenous insulin is teratogenic has to be considered, but at present experimental evidence on this point is lacking. There is, however, clinical evidence that malformations are more frequent when the mother has developed diabetes at an early age, especially if there are obvious vascular complications -in effect the C-F categories of the White classification (Table 3 ). It is difficult to avoid the conclusion that these defects are related to vascular lesions which can be demonstrated, for instance in the kidney, some years before they are apparent clinically. It is possible that an increase in the incidence of congenital malformations during the last few years is related to the improved treatment of the diabetes and the survival of infants who would formerly have been aborted.
Delivering the baby of the diabetic mother J M Brudenell FRCS FRCOG (King's College Hospital, London SE5 9RS)
The ideal way to deliver the baby of a diabetic mother would be for her to go into labour spontaneously at term and be delivered normally by the vaginal route. In the past, the main objections to allowing the pregnant diabetic to go to full term were: the occurrence of unexplained intrauterine death in late pregnancy; and the large size of the diabetic baby which led to difficulties in delivery. The importance of these two factors is borne out by the King's College Hospital perinatal mortality figures for the twenty years, [1951] [1952] [1953] [1954] [1955] [1956] [1957] [1958] [1959] [1960] [1961] [1962] [1963] [1964] [1965] [1966] [1967] [1968] [1969] [1970] (Table I) . Of 33 unexplained deaths, 25 were intrauterine deaths in late pregnancy and of 35 obstetric deaths, 9 were due to birth trauma, in every case associated with an abnormally large baby.
At the present time there is a question whether with more effective diabetic control, diabetic pregnancy could be allowed to proceed to full term. On balance, the answer to this question would seem to be 'no', because even with apparently close control, occasional late intrauterine death may occur and the baby may still be larger than average, so the risk of difficult delivery still exists although to a much lesser degree than formally. Stallone & Ziel (1974) published a series of 100 gestational diabetics allowed to go to full term. There was only one perinatal death, but of the 100 babies, 28 weighed more than 9 Ib (4 kg). In fact, of the 28, 3 were over Illb (5 kg) and 2 were over 121b (5.5 kg). The delivery of these babies was difficult, as illustrated by the fact that in the series there were 2 Erbs palsies, a fractured humerus and a fractured clavicle. At King's College Hospital, at the present time, the average birth weight of 
